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® Constrained geometry addition polymerization catalysts, processes for their preparation, 
precursors therefor, methods of use, and novel polymers formed therewith. 

0 Metal coordination complexes comprising a metal of Group 3 (except Sc>, 4-10 or the tanthanrde series and 
a delocaltzed n-bonded moiety have said moiety substituted with a constrain-inducing moiety which reduces the 
angle at the metal between the centroid of said n-bonded moiety and at least one remaining substituted. 
Preferably, the complexes comprise a cyclopentadienyl or substituted cyclopentadienyl group fbnning part of a 
ring structure in which the metal is both bonded to an adjacent convalenl moiety and held in association with the 
(substituted) cyclopentadienyl moiety. Complexes of said prefenred structure are not necessarily constrained 
sutfidently to reduce the said angle. Amidosilane and amidoalkanediyi compounds are particularly preferred. 

The complexes of the Invention fonm addition polymerization catalysts with acliving cocatalysts such as 
Lewis acids, ammonium salts, oxidizing agents and. especially, aluminum compounds, particularly aluminum 
trialkyis. 

Novel polymers, including EIRE resins and pseudo-random copolymers, can be obtained using the catalysts 
of the Invention. 
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Bun 


mg 
(complex) 


T 
CO) 


Solvent, 


ttnylene 


Styrene 


1 ime 


Yield 


moi % 
Styrene 


MW 


iviw/Mn 


amt 


Pressure kPa 


(fTlL) 


(n)^ 


M 










(psig) 




1 


0.92 


90 


T.50 


1240(180) 


50 


1.0 


9 


15.2 


147.000 


2.5 


2 


2.50 


90 


T,138 


1240 (180) 


136 


2.0 


29 


18.4 


65,100 


2.7 


3 


2.20 


90 


T.I 60 


1240 (180) 


80 


2.0 


27 


11.7 


70.100 


2.6 
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2.20 


90 


T,204 


1240 (180) 


36 


2.0 


30 


8.1 


72,300 


2.5 
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3.70 


90 


1.350 


1515(220) 


350 


1.0 


57 


10.3 


121.000 


2.8 
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3.70 


90 


1.525 


1515(220) 


175 


0.75 


70 
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304.000 


2.6 
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3.70 


90 


f.60O 


1515(220) 


100 


0.33 


46 


4.8 


180.000 


2,6 
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3.70 


90 


1.440 


1515(220) 


260 


0.33 


43 


9.0 


172.000 


2.5 
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1.90 


90 


1,650 


1515(220) 


50 


0.5 


12 


2.5 


113.000 


3.2 


10 


1.S0 


90 


1.650 


1515(220) 


50 


0.5 


40 


2.8 


154.000 


2.6 


11 


2.20 


90 


T.180 


1240 (180) 


60 


2.0 


30 


13.3 


78.600 


3.1 


12- 


2.30 


90 


T.180 


1240 (180) 


60 


2.0 


11 


37.0 
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a. catalyst was (phenylamido)dirnethyl(tetrarn6thyh^-cyclopentadlenyl)sllanetitanium dichlorldo 

b. T = toluene. I = mixed alkanes 
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Examples 11-32 



In these examples, a 4 Irter autoclave was charged with 2000 mL of mUed alkane solvent (Isopar-E) 
followed by various amounts of l*octene. 77ie catalyst was (tert-butylamido)dimethyl(tetramethyi-i7^*cyclope- 

30 ntadlenyO-silanetltanlum dichtorlde. dissolved in toluene. The cocatalyst was a 10 percent solution of MAO 
in toluene. Hydrogen, If desired, was added by expansion from a 100 ml vessel at a pressure indicated 
above the operating pressure of the reactor. The reactor was filled with solvent 1-octene and MAO. heated 
to the react'on temperature, then pressurized to 3100 kPa (450 psig) with ethylene until the solution was 
satualed. The hydrogen (if any) was expanded into the reactor, followed by the addition of the catalyst 

35 solution. After 10 minutes, the solution was drained from the reactor into a container which had a small 
amount of antioxidant (Irganox 1010®. available from Ciba-Qeigy). The polymer was dried under vacuum. 
Results are contained in Table 11. 
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